In the past decade, growth hormones (GHs) have been isolated from the pituitaries of several teleost species including tilapia, salmon, carp, and eel.1~9) Although teleost GHs may be useful in promoting growth in aquaculture, little is known about appropriate routes, doses, or patterns of administration. Considerable amounts of teleost GHsare required to clarify both the mode of action of teleost GHand the mechanisms that control its secretion. In contrast with mammals, in which preparations of recombinant GHs are readily available,10'11} purification of a teleost GHhas yet to be reported. Two forms of GH (EGH I and II) have been isolated from eel pituitaries and their primary structures have been analyzed by Kishida et al.9) and Yamaguchi et al.; 12) EGH II lacks three amino acids at the N-terminal of EGHI. Molecular cloning of EGH CDNAand its expression in Escherichia coli (E. coli) have been done by Saito et al.13) In RIA using a double antibody method was done as described by Kishida and Hirano.16) Fig. 3 . Effects ofrEGH and OvineGH on PlasmaAmino Nitrogen Levels of Hypophysectomized Eels.
The effects wererexamined as described by Inui et al.17) Eels, weighing about 60g, were hypophysectomized 7-9 days before the experiments. Tris-HCl (pH 8.0) and eluted with a linear gradient from 0 to 25mM.NaCl in 3,1.of 10mM Tris-HCl (pH 8.0). Native form rEGH (21kDa) was separated from aggregated rEGHand from impurities derived from E. coli cells by ion-exchange chromatography (Fig. 1, lane 3) . Using this method of preparation, about 130mg of native rEGH were obtained from one liter of broth, yielding an overall recovery of about 24% of the rEGH originally present in the cells (Table I) .
The purity of rEGH, as measured by densitometric scanning of SDS-PAGEgels, was more than 95%. The apparent mass of the reduced and the unreduced rEGH were 25 kDa and 21 kDa, respectively, which are identical to those of pituitary-derived EGH(data not shown). As shown in Fig. 2 , an anti-natural (pituitary-derived) EGH serum did not distinguish rEGH from pituitary EGH; serial dilution of rEGHcaused the same displacement of the pituitary EGHlabel as caused by the pituitary EGH. Plasma amino nitrogen levels of hypophysectomized eels were significantly elevated 48hr after intramuscular administration of rEGH and ovine GH (NIH-OGH-S12) at a dose of2/ig/g body weight (Fig. 3) . It has been reported that not only teleost but also mammalian GHs have growth-promoting activity in fish.18) According to Kishida et al.,9} both forms of pituitary EGHs (EGH I and II) were equipotent with ovine GHin stimulating weight gain and length increase in juvenile rainbow trout. In this study, rEGHwas equivalent to ovine GHin increasing plasma amino nitrogen levels in the hypophysectomized eels, suggesting that rEGHhas the same biological activity as natural EGH.
According to Moriyama and Kawauchi, 19) administration of recombinant salmon GHby immersion resulted in a significant growth promotion injuvenile chum and coho salmon. Furthermore, Moriyamaet al.20) have recently reported that recombinant salmon GHcan be transported into the circulation of rainbow trout after intestinal administration. A large-scale production of E. co//-derived rEGH as established in this study will definitely aid future application of the recombinant GHin aquaculture as well as the basic studies on the mode of actions of the hormone.
